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(54) PRODUCTION OF LIQUID CRYSTAL DISPLAY DEVICE AND APPARATUS FOR PRODUCING 
LIQUID CRYSTAL DISPLAY DEVICE 

,(57) Abstract : 

PURPOSE: To maintain the positioning accuracy 
to the extent of rough alignment and the 
uniform spac i ng between substrates and to 
suppress the degradation in a voltage holding 
rate in process for production of the liquid 
crystal d i sp I ay. dev i ce using a drop injecting 
method of dropping liquid crystals on one 
transparent substrate in a reduced pressure 

atmosphere, then superposing another , -\ 4-. 

transparent substrate and sealing liquid 
crystals between them. 

CONSTITUTION: This process has a stage for 
forming an adhesive material 2 to an annular 
form in a region on the outer side of a display 
region on the first transparent substrate 1, a 
stage for selectively irradiating the inner 
peripheral surface of the annular adhesive 

material 2 with UV rays and curing the .aa''"-. ./* v z 

i rradiated" regions, a stage for dropping the 

liquid crystals 3 to the first transparent substrate 1 in the region enclosed by 
the adhesive material 2, a stage for superposing the first transparent substrate 
1 and the second transparent 4 on each other in the reduced pressure atmosphere 
and hermetically sealing the spacing enclosed by the adhesive material 2 between 
the first transparent substrate 1 and the second transparent substrate 4 by the 
adhesive material 2 and a stage for curing the adhesive material 2 by 
irradiating the entire adhesive material with the UV rays. 
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#fP!¥8 - 1 9 0 0 9 9 



ftSWTTSXSfc, 

S 2 C!>aM*SS«to'&teli-. WES 1 <7>a9IS*£:W 

es 2 ©aw36«opa©ii(K»»*fTH£n&i«iB*«[ 

I Bg^# EcJ: 9 ^iTf Slit, 

we* i ©awsKtures 2 <bm*mwL<ottfoTz>& 

[M^^ 2 J SI 0>a$iS&-LT* t5 T^^^^CD^ 

Momcs 1 <B»#£8twc»jsr*xs£* 

* 1 ©»»»<D«dc«*lC*t*"r5 J: 5 t-S 2 OSES 
Sl"Co -3 T^^^Ofl^CO^^KS 2 ft&^wZm 

ttKjBjersxst, 

WES 1 o»»#tttE» 2 ©JWtf lc«*»fc»ltb 

wes 1 (Dasra-eH^nfea^owES 1 oa^ss 
±ici»«rFTsx»^ 

WES10>a9IS«£WES2©a9IS« 

s 1 2 ©«#«f fcj; D«irrsxat, 

WES 1 ©aWSStttEJB 2 ©a98X«©#**"*ffi 
H££"fc>-fr£:«:, »E* 1 RtfttE* 2 

• &l#UT«ft$^ WES 1 02«SfitfflE^2 

3 ] si ©awa^±T* ^ t«^®«co^ 

WE»#<fT?HKn/£:*«oarE* 1 ©aw**Jifc* 
nfciKT-rsxat* 

8ESiat?^^-if$^L/t»i3a 1 coa^isffits 

2 ©S§S*S&K*a*t)lt, WESl <oa9§S«£WE 
S 2 ©a**SolHO)ttESt**fT?HSnfcBMII*ttE 

wes 1 ©a«ist*(rss« 2 ©ag8*«<o»*rstt 

WES#«fcWKifc»£tf*»-r*» 
WE»*»K*#M«£B8»br*ft;ai4-«xai€ 

im&m 4 ] wes 1 ©aw*«<o«5«i*fctt* ^ 

D , WES 2 ©aW^©*^***-******^ ^ 



5 ] WES i XiSWES 2 015^IS^S/T 
WE«ftOj£^0i£JS^iiS-&Sifbffi^ 

c»*3g6] ma*»«>fl:3^Dja««*«s^:swEifi 

SBtt, WES 1 XttfflES 2 ©a9iS«a>WE«7*«« 

& 

T> WE^^CO^^JC^STo^CDWES 1 X 
teWES 2 coa9JSRi:J^ ^^->^MIf6l^ 

S ] WES 1 OSWSSO— SB : t WES 2 co 
i^MO-^t^toi;^ id WES l oaWS«t 

wes 2 oawss©imt^^- itsft^ea. we 

^mtat^^i±> ttEfcW***?"* 

*3I 1 72rSSf *fl 7 coViTn^trE^co^rs^^O 

9 ] wes 1 (Dmmmmmtmmmmts 
ss 1 ©ani*«cDWEAxttttE«ii»«fc3a»*fea 

U R3£»*©±K:«rE*2<DaW**^«13:T. WE 
.^B^^fj^ WES2<Z>a^Sffi€:WESl^>a 

<?0 *B 7 o^i-J"*i3^t-CE«©KJI*^KB©MB*ffi. 

[»*» 1 0 ] wes 1 xtts 2 coasts <z>^fii 

\,*zct ^titioi^ 1 T^lt^ 9 cD^rn^ 
lcEffc<z>*Kil^^Se<E>ffifi3rfe. 

ID Si oS^Sfi ts 2 oSQSSOt 

WE«is*rttw«^nfcWES 1 xttWES 2 coaws 

fHIU, WES l"Xtt«E*2 G>a9I*« 
[§t*^l 2] WE#*»AnttttEffiS*©rt«£E 

1 1 e*<mb«»^»«<&k68m. 

[0 0 0 1] 

tf, MESHSl^T— ©a§B*S±JC*»€*TUfc 

x>S>— ^oa s ^^^^S^#Oi±T?g^€:=7XT-3 
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(3) 

3 

[0 0 0 2] 

1^2 2 (a) t£l°ra (b) (DG-GmWrm 

[0 0 0 3] £t*> B1907D-ft-h077y^ i0 
PIT, »^^»:£A»6a*aW*K-t^ «a«^ . 

^©iSWSR^SWfctiTFT (Thin Film 
Transistor) KW>AX^-f>* y-h/U7<> 

(ffl , g oh , b (*) co*^-;7^;i^£^j% 

U ^CD-hfcaWft I TO (Indium Tin Oxide) R#>5 
[0 0 0 4] *t, Zfy^P2T, TFTlfe CF 

cnttTFT*sfcCF»si:©naK:*»**ifcf 

[0 0 0 5] ^fy?P5TCFSS*I©^>- ^ 

7*P eTTFTXtEtCFKtKtOW^cBIZ 0 IC^T 

£>„ 7f y 7 TT F TSSt C FSKOfi 

C Fl^t c ©^IMS^^L/TI^W, P 
<linj£-f oX^IT&o. JBUfc«TFT*«£CFS*M> 

[0 0 0 6] uOIITH ^T*®^>—^3 2* 

nasn, «*3 3#irF*n&cF*«3 ijws2 o ^ 

— T F TilS 3 4 SB 2 0 kl^tSlft t*A* 

ru 121 (a) [:iti^l:x}IISUi:«fcoT« 

siasfasn^uiicio, s»*go«yi*4 o*w 

BE^ffilCfea. *ViTTFTiK3 4^H2.1 (a) (C 
asf £5 i:c F1S3 3 ic^bTlBS^n^^^(c, 
{wJHf (b) KItkT^ICCFSSS 1 JLKSTS-fr*. 

02 0fc^"rJ:'5ttBE**4 3TTFT*«3 

4#±353&>&EE*2*i£. ^ 



^^8- 1 9 0 0 S 9 

4 

[o o o 7] XT-yf? 

3 3 CO^^r^^^J^T^ct O (C^&fcS^li^-f 
oo C©XlCi:oT, iT^n^3 3^2 2 
(a) , (b) t^T«t-5*C5/— M3 2-CB*ft&*C 

7^P9Ty-M3 2 C^H^iltbTCn^ 
KLWb£-&-t\ TFTS«3 4tCFS«3 1$@ft 

[0 0 0 8] 

'XST* 121 (a) , (b) \Z^-T^V\Z. TFTI 
$r3 4^CFIS3 1 COiiC^TciiTv^o ZKDfc 
86, TFTifi3 4tCFSfi3 l©fit&fcWfn 

[0 0 0 9] JB2C CM^HTll -t<0«B2 

o ^ ^ tzmmmtt 4 3 tt f ts« 34^6 

SdEto^ £CD£^C, EE*SS*f4 3 (OU&BEffl^S 
f£*Kl«fc DJiT^TF TSM 3 4 O^MtCim^J €r±^— (UD 

T>&0. T F TSfi 3 4 i C FSfi 3 1 0BB^-l: 

[ooio] ^3i:, «E»£*«ffctf>>'— ;«te**u 
.t ^ ^ t y - ji/^^e* 1;, sttxa 

jflT^o^^/TitlTSoT, ^25 (a) , (b) 
CO 

B/AX 10 0 (%) 

t^^noit^o. jtarrAttH2 5 (a) omm 

EOfirWfflteH T£>oT\ BSi2 5 (b) 
[0011] i3L&. 02 3, 2 4 tt, WL& 

* ;ujffi«k o 2 5 mm) , ;ws» (->— ;io§<£ o 
10mm) 0^rnc!)««"c%. mi^isitt^w 
mz.z>\z$£^T. ^(Dmjz&wmzi&Trf&znz* & 
ic v-;uig«-coeTtt»*T7^ 2-4 %mm<o&T& 
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[0 0 12] 13 2 4ttig«CI>»ifij&ft"C , }e*fe» 

t^^^b b b^^/\'^;u^ 100 o^Sgbm^i 

tt** <•>— ^SB«tO 2 5mm) Xfo*. 1^2 4 fc5*T«fc 

ate, z<D%&<DnEE&n^<D&Ttemzmm'v&z>z- 

["0 0 13] H±H2 3, H2 4i:^TJ:5l^ KAtf 

cools] a? 

gf#^Kt:KtoII(i:, SM*©ttE»#*f©rt 

taut, mia»»»T?H*nft:«*©t(rE» 1 
— *«i-LT*M3*i oa^atstis 2 

ta^fr-cr, WESl©a9i£«tmfE3£2tf>a9IS«© 

(OVISTS ffiB^totfc^ S(r«5««a-^^fc*^r 
i&£Mif bTWfc£iraxat£^T*£ t^t^tt 

as i ©aws«±T*oT»^**©fHS!i<o«wc* 1 

*<d^«©««^» 2 o»#tt^as*ic*«rsxa 
t* Mies i G>s*#t*rE» 2 (Dtg^rmzsgftm&m 

ft LT^l £igffc£i±£Xat, WE» 1 CDSMMTCH 

at, jB/ESB^^ffiESioawsst^^agB 
M^a^D^ fftfESicQa^£&tmrfSS2<7>a 
WS«©Pflo WES 1 &^S 2 ©»##TB£nfcBlH 
£ttESSl*^SB2CD«#tfK:J:0e»rsxa^ mr 
IBS l ©awSfi tfllrESI 2 <aa^fi«a>*r«T*ffi:ff 
WE» l RtflttE* 2 <o»»*rtc*^« 
fcJBWUTWbS-fr. fi9E»loa^S«tHtrES2 0 

aa^gfOBiSSfc.totM^^ S3^ S 1 



i »H?8-IS00 9 9 

«4»tX^-*^LT«E» 1 ©aWSffitS 2 <7}3§ 
9HMRfc»*a'&*>ia\ ttE»l©aW**Et»E»2 0) 

aw**gopao»E**»TBsn&i«Bi*«nE^tJ 

KlJ:D«ifr-5Xat. «TE*l©aW*«t«rEIB2 

TWts-fraxgt ^tto c t MitoM^ 

^SCO^it^felC £ o Xmj&tE n, ^4C, MIES ICO 

a«*«o»3^«K:w:# ^-yj jwxitm&mshm 
ThU^xdW^nToO, ttriES 2 osnsfi^s 
^m^i^ »»t AKftA vhu^ xxtt* 7 - ^ a* 

nx^o C t ^rlttol 1 7*MS 3 CD^CD 
^Tn*^cE»©JR*«^S»o««*afc:«fc'3T»jSc 

I 5 tulcS i XteffrlES 2 OIbJIS^^ 
«tt©*«©«WT*o"C\ »ES#»©»JS«*G>I*3 
WGXMttC. WE«»OJE*«Da«*a&-&Sdb«S3^» 

m<DMFB^^&w:<nmmjj&tz jz^xm&zti, S6 

\Zs WE»«.©It^DiS«€a6tSttEdbatt, «TE 

s i xttMBS 2 ©aw^ottE^wwcjgjST* 

% y - 7 4 )V5> tmCttmX'M&ZtlT^ act 
tToS 5 CO^HJ^IB^O^a^^^McOMii^^iC^ 

^T^ot, ttE»Wo»«**tcB»-ra«*©«r 
IBS i xkumsss 2 ©a«stt±i:, tmk 

f^I^Mtout^tto^ 1 75MS 6 tf>5§9§ 

j^^n, *s\z. »E*ioaw»s©— atjtE»2 

OSWHK©- «t*«»T* £5 (CiitrfES i coa^s^ 
tmTES-2 (^aWSS©p B 1lz^^— tfS^ft^Sfc, tu 
E*-*— 9-*E€r*5feUT» 1 OliMtl 2 0>a9f£ 
MMa-g-fr-fr. «EI«IB*»frsctftW«tr<5 
S l 7I?MS 7 <75SWCDViTn*^cE®OScS^^Seco 

■a*6KiJ:t3Ta«*n, *9t, smb* 1 ©aws 

«ttttE«»»3^Htraitt*«©^o«*ic*8c(C>^: 
xtitfjfifcgs^u tfffBm i coa^ssoii&ETtxteBtr 
E«MS«K:3d»*«i U BEx»*co±tc«rE* 2 (Z)S 
93^tR£^irT, i&EXJf^SBT^ir, fufES 2 (Dm 
IBSS&MTE3! 1 Ol 3 M€Cl^#b^6 £ t 
tToS 1 7^7 MS 7 <D5!^<7)Vi*rn*Mc:E»Ofi3EaS^ 
6to««*ttl:J;o'ca««ft t Sioi:, BfrESi 
Xi±mrfBS-2 ©aW*«0****fcl»»r*«2MI[* 
c«rE*^«*o* ^— ^ >r coiS^Mff ictca 

S 1 9 <DmW<V^Tftft\zmWZ<D&&^&W<D 

&m^mzjz^xm^n. sine jsi©awwE 

tS2^)^^^ficom^^ir^i : T5MS^t, frrfS^L 
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(5) 



[0 0 16] 

^■©a<o*^«BiitK:«fc o sb i oawssfc* 2 ©as 
sfe^±^^- ^^^^ fcchx.mn?^ 

[0018] K 2 fc, *c^fc<Dlg;tS£^bTSf§ 1 
[0 0 19] l£3 te, SfS l 2 <z>S9i*tR©S?*« 

dbwc«fco*ixtt»2oaffl*«wo««*«»< 

5 e #ft, db«i:UT»lXttJB2<oa^*««>*** 



- 1 9 0 0 9 9 



5 



[ 0 0 2 0] I4t:, as#*f<D»riE««oft««*Tfe 

c o o 2 i ] as 5 m i oawats^m 2 osnts 
zmtx-stD^zmz. »ioaw»«©-»tJB2©a 

[0 0 2 2] 16!:, ^10^S««1^^^ 

it, W, 2 tDB«2i®R£a5 1 ©SM*«£»a'&*>-e'Ti'> 

siH©i»rinoMi«o^-Ht3^ift±"9"s. 

[0 0 2 3] S7t, «^««C*7-7-f 
IS tcm 1 coSI^SS^ag 2 <om&&1K<D9t7Ftel6fr 

[0 0 2 4] ^St:, *55^{3«5>ffiftS^»«oaa3£ 
git^^TH »l<DaiB*Rfc*2«>affl*tEi:S 

jE^^t. as 1 ©awa&Kxtt* 2 og^s^^^i^ 

[0 0 2 5] *f^tt— »tC«*»fcm**»KL,^ 

aw»«o*wfca<p*** fc *- a^s^ctHidb^ 
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(6) 

9 

CO 0 2 6] 

(l) mi^ss^J 

^Sfc-p^TEl l©7n-rt-hrJH 2 (a), J0 
(b) , i3 (a) , (b) £#8BLft:j&*£>fE9!T£. 

HI2 (b) ttHBI (a) <Z>A-A»8rffiirc&*. 
[0 0 2 7] £T> SI 1 (DXTy 1 zf^X&c 

;HCr>^T, 10. 4-f >5 L; f§^^7? "^^^^ ^^^> 2 

<#) , g («) , b (») ©*7-7-<;u^^fir 

— 7^ ^±£319373: I TO (Indium Tin Oxide) 20 

«l,t, *7-7-fWSS <JKTCF*«tft"r 
-o) 1 IMto, 

[0 0 2 8 ] *2©2191»«<Z>*WK:TFT (Th 

id Film Transistor) , K WT Wt* ^< hA 

Ml/TT F T£t£4 ^rfr^T^- i^T, Xf7^P 
3 TT F TM 4 lit: A^-f S P ^ Wtoo 
— U-S PH"Itl§t)ShfcCFifil tTFTM4 

SPtLtfeff^ffoElo. 0 timCD??^ 

ici^^ctio. ^^^^orpitcx^— its 

[0 0 2 9] ^tC, 7f*/^P4T, 02 (a) iC^t" 

6 *S 5 mmil^iOC F 1 G>*ffifc:**MiB! 
-fkS^J**tf (T-4 7.0, SJS^AH) ^^'3'>- 
M2^t:»o. S/-;U» 2 W:jJDEE»C<fc 40 

T, H2 (a) , (b) (C^-T^^iC. CF1«1« 

j& $ nfcatto ^— 2 2 a \zx9\M&m 

O lw, 5 0 0 m J @*<DPVi^*<Z)«^»^MitTS. 
[0 0 3 0] Xf7^P6T, i/-)Utt2T~m 

FSI 1 ©gIi:ffi^ilTTo« 



!#§£¥S - 1 9 0 0 9 9 

10 

^3 (a) fc^Tiii:, ^Efi^4 1 TTFTm4 
tCFIglt^Sf^tm (b) (d^f 

CFMUTFTM4^1^W, 

t < Ity-M 2 ^<Z>y ^ -S?ft*€ 

BolkU CFSiSl iTFTl^4 0^<A)Iall:5U-r 

[0 0 3 1] «^T* S«€:S<JinJEb, >"-;i/tf2* 

7^P 10T, 5 0 0 OmJllOifV^S©^ 
[0 0 3 2] EUtRWUfc.t'SJw, *5B9ia>»lG>**& 

ti:i:oT4i:o^ ±1 <z> «k 3 £:rf C 
[ 0 0 3 3] CCOflE^tex liiC^oT^^Ieu t_ v* 



[0 0 3 4] 
«1] 



7" y * a7£D^ 




8 0 'C"C1 0 0 0 arfwi 
(%> 




98.0 


9 7.0 




36. 0 


94.0 



[ 0 0 3 5] -hfScO^l (C*^Tffi^i&*»ttZL 

1-4792 "C$)oT, eiSRteJALS-214 (JS 

fffc^3&^/t/^^WCr>^Ttt«iE«}#^9 6.0% 

"T & -5 O IC 3tt b T . 7U ^^J^rfro^- /'« ^ ;H tlEf 
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(7) 

11 

j**0t9 8. OX^BK s&8 or n 0 0 Of9Kft 

9 4. 0 %£T{£TUT^5<0£itl/T, :/ T J^T£ 
JBU&A^Mi 9 7 K±©J:5^ y^J^n. 

[0 0 3 6] J^±^lx^i^tC, *5W!©*lSWw** 
(2) S2O^dE09 

1 CO 7, 5=- y p I ~~ P 3 v'^Tte^ 1 CO^JS^I <h ^ItI* 

[0 0 3 7] 01©Xfy/P4T, 
CD^> T F Tli 4 Oil!: t) y-Me:^TOo 

^{tll<OS«^ (T-4 7.CK SiS^A'SO ^6ftS* 
1 y-JV$f 2 B AT *«?§MW**Htr«fc 5 

>t^D/^->^m2CD->-;^5^TFTS^4<D 

&lil;L3!£j8T£>. 
[0 0 3 8] ^fy7P5 0^J*i7IiT 

^ a 7^it. cot*, »i©wi«-ctt*Jiit*-r 

K^'JTa7bt, IE 4 fcasT«fc ^ \zm 1 co>~;i4* 

[0 0 3 9] ^fy^P7*Ttt«l©tt*lt 
BWIiftBT, 7f7^P8TFTSS4tCFS 

XFTSS4 tCFSt 1 CD^CD^er^tT^o CCD 

[0040] ^om, *i©**«fcra*®x«£B 
Stz<tna, cF*«i<7>*M«r»io*>-;u#2t» 

«T*®*fcST* TFTSS40tH^12©y- 

tCFSfil fc£ffi*UTV>*. 
[0 0 4 1] £<Dfz&, JglO|61fB«i:H«»-UT, HI 
l©y-M2B 1 ^2C->— (_it^^7v^^ y .50 



^Hgsig - l 9 0 0 9 9 

con > h 7 A htDffiTfciflSJT* C t^BTIBJcftS. 

[0 0 4 2] £7c. *jHS»{C^ViTtt*l O^SS^Ii: 
Sfr9* Ife^btOR il©y-;W2^2©y 

-;t4* 5 tjM»»3n*G>-r* cFSfi i (cco^v— ;u 

5O^C0^iC^^^SiltbT^^b^iCbT 

[0 0 4 3] fc35, »10*K«tH«lC, Ml, 

2 , 5 flDrtflffifcMifi?»C*^»*ai»^T 

aTfcfri^itt. tt*©«V^*m OMfSttJMff) * 
ffl l^T*&K0>K^ y-i^J^wf^ C £#"5TffiT&£ C 

— )V&*— S^fiEStT^SSiS 
[0 0 4 4] (3) g3©^J 

jfefrj£lCO^TH5 (a), (b) §#«UfcJfi*&K9I- 
-Too IE 5 (a) KtBrffiBU 815 (b) teWEST, IS 
5 (a) (b) ©B-B8BrI0TfeS. 

Si, S2 0*JS^i:*®-reS^lco^Ttt, m1g£ 
^tfofc&lft^^S&T^,. 
[0 0 4 5] Sf> ^l^fyT'P lTS^ISit: 

gTs TFT*S4fri»10|OB«i:H«OXa"C*ft 
to^ CFiSlO*^**t*7-7>f^^ 

--y^btMfo^t:, ^m^<D^mm^^^> 

^_ £zmVttm<D&mG A, 6B«/^--> 

[0 0 4 6] CC0t#s db^6A, 6B#»*$nfc« 
^cO^^CO^^D : t)^<^D±^0> CCD_htC 

t,B5 (a) fc5RTJ:5fcdb»9A f 9 BtffeCTK 

£ 0 &SU ^fy^P50^J*a7WWtt« 

[0 0 4 7] tuoT, 

-f >^^^XCOTFT^/^>'MC^^ e 3 ^fT€'^ 
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(8) 



13 

^ < L T ^ ^ ^ : 0 ^ il < T ^ - v - ^ ^ , — m£ 
[0 0 4 8] I^T^s 2 Id, 1 4 -f ^©fflftffiSfiSrffi 

[0 0 4 9] 
»2] 







8 0 *cr 1 0 0 o^rra 
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